Differential neuroendocrine responsiveness to morphine in Lewis, Fischer 344, and ACI inbred rats.
Preclinical evidence suggests there is a link between the responsiveness to stress and the propensity to self-administer drugs of abuse. Our previous findings, for example, have shown a significant positive correlation between the locomotor response to novelty and the acquisition of morphine self-administration in Lewis (LEW), Fischer 344 (F344) and ACI inbred rat strains. As an extension of this work, we now report on the neuroendocrine responses (i.e., corticosterone and prolactin secretion) evoked by morphine administration in these same inbred strains. Male LEW, F344, and ACI rats were surgically prepared with indwelling jugular catheters 7 days prior to the study. Following a habituation period, rats were treated with i.p. saline or morphine (1, 5 or 10 mg/kg). Repeated blood samples were withdrawn via the catheters immediately before and at 20, 40, 60 and 120 min after injection. Plasma samples were assayed for hormone levels by radioimmunoassay. No differences in baseline corticosterone levels were found across strains. There was a significant effect of genotype on the corticosterone response to saline injection (i.e., mild stress), with F344 rats exhibiting sustained elevations in corticosterone compared to LEW and ACI rats. Morphine-induced stimulation of corticosterone release differed significantly across strains, and in this case LEW rats displayed a reduced sensitivity to morphine. Similar to the corticosterone results, LEW rats also had blunted prolactin responses to morphine when compared to F344 rats. Our data demonstrate that genotype is an important factor modulating the neuroendocrine sensitivity to morphine. It is noteworthy that LEW rats acquire self-administration more rapidly than F344 or ACI rats, yet LEW rats display reduced corticosterone responses to stress and morphine. Taking into account the particular conditions of this study (high i.p. doses used here vs. low i.v. doses in self-administration studies), our results do not suggest that corticosterone response to stress and morphine is related to vulnerability to intravenous opiate self-administration. The data, however, are consistent with the idea of that genetic factors might influence the sensitivity to the morphine-induced effects of glucocorticoids across these inbred strains.